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PHYSIOLOGY-PHARMACOLOGY SEMINAR
November 11, 1952
DISTRIBUTION OF SYMPATHIN IN THE CENTRAL NERVOUS SYSTEM. By
Marthe Vogt, Department of Pharmacology, Edinburgh University, Edin-
burgh, Scotland.
The distribution in the central nervous system of sympathin, a mixture
mostly of norepinephrine and epinephrine, appears to be correlated with the
function of autonomic centers. Sympathin was extracted from various
regions of the brain with alcohol, separated by paper chromatography and
determined biologically. The hypothalamus and area postrema, especially
the former, are rich in sympathin while the mammillary body, midbrain,
cerebellum, caudate nucleus, and cortex contain very little. Drugs that are
known to cause splanchnic stimulation, such as morphine, picrotoxin, ether,
and nicotine, deplete by fifty to sixty per cent the content of sympathin in
the hypothalamus.
J. P. G.
YALE MEDICAL SOCIETY
November 12, 1952
REPAIR OF INTERAURICULAR SEPTAL DEFECTS. By William W. L. Glenn.
In these experiments the "open-heart" approach to artificially created
interauricular septal defects of dogs was used. The venae cavae and the
aorta are cannulated and connected through a pump, respectively, to the
femoral vein and aorta of another dog. Fibrillation is then produced by an
electric shock, the auricle is opened and the defect repaired with a peri-
cardial graft under direct vision. Next the heart is completely stopped by
another shock and then regular sinus-rhythm reestablished by successive
electrical stimuli.
The main problems encountered in the procedure are (i) disposal of the
return from the coronary and bronchial circulations, and (ii) prevention of
foaming, or the removal of formed bubbles. These are handled as follows:
coronary sinus return is removed by periodically suctioning the right ven-
tricle and returning the blood to the circulating volume. Bronchial venous
return is permitted to accumulate in the left side of the heart. Foam is
removed by circulating the blood through a system filled with glass beads
coated with an anti-foaming agent. The drying of exposed endothelial sur-
faces and trauma due to cannulation leading to thrombosis are hazards
which can be minimized by careful technique.
A moving picture was shown, illustrating the major steps of the pro-
cedure.
N. A. H.
VIREMIA IN EXPERIMENTAL POLIOMYELITIS. By Dorothy M. Horst-
mann.
The high incidence of viremia with subsequent development of antibodies
found in chimpanzees and Cynomolgus monkeys experimentally infected by
a natural route with poliomyelitis virus, points to the possibility that viremia
may occur in the human disease. Furthermore, the idea that there is a
general, vascular, non-neural phase of the disease, as opposed to strict
neurotropism, is strengthened by this finding.EVENTS
Poliomyelitis virus was fed or inoculated cutaneously into monkeys. Daily
blood specimens tested for the presence of poliomyelitis virus showed that
animals which eventually exhibited outward manifestations of infection-
fever and paralysis-had viremia early in the incubation period followed by
a disappearance of viremia and development of antibodies; the viremia
often preceded the onset of paralysis by four to six days. Fractional blood
analysis indicated that poliomyelitis was not associated with the red blood
cells, but was distributed equally in whole blood, serum, and plasma.
Direct inoculation of the virus into the central nervous system through
intracerebral inoculation, in an effort to by-pass the vascular phase has not
proved successful. Because of either a "spilling over" of the virus into the
blood, or the possibility that a small amount of the virus was unwittinglv
introduced cutaneously during the procedure, four of eight animals so
treated showed a viremia in the incubation period and antibody formation
almost as readily as those which received the virus orally or cutaneously.
Earlier research involving tests on 111 human poliomyelitis patients
revealed viremia in only one child, several hours after the onset of a mild
abortive attack. Taken with the experimental findings, this suggests that
the time to look for viremia in the human disease is during the incubation
period, or the "minor illness," or the first phase of the diphasic course.
G. McK.
ADRENAL STEROID SECRETION IN HUMAN BEINGS STUDIED WITH THE
INTRAVENOUS CATHETER. By Philip K. Bondy and J. A. Altrock.
The direct measurement of adrenal steroid secretion in the human subject
is an important step in evaluating theories of adrenal function which at
present rest on evidence provided by animal experimentation and indirect
measurements in the human. A catheter may be passed into the subject's
left antecubital vein, through the right atrium into the inferior vena cava
and into the left renal vein. Measurement of steroid content in samples
proximal and distal to the entrance of the adrenal vein, with determination
of renal plasma flow by p-amino hippurate extraction, makes possible the
calculation of steroid secreted by the left adrenal. Since the calculated PAH
extraction represents renal plasma flow in both kidneys, the calculated 17-
hydroxycorticosteroid output actually represents the output of both adrenal
glands. The amount of F-like substance in the blood is measured by the
phenylhydrazine reaction applied to purified extracts of plasma. This
method indicates that: (i) more adrenal steroid is secreted in the resting
human than is required to maintain a patient with Addison's disease;
(ii) five minutes after the intravenous administration of ACTH a rise in
output occurs so that the amount of steroid appearing is comparable to the
dose of cortisone used in the treatment of rheumatoid arthritis. It is practi-
cally impossible, nevertheless, to obtain consistent results. Several diffi-
culties were encountered: (i) some of the active material may be water
soluble and escape detection by the method of chemical analysis used;
(ii) the large volume of renal plasma flow in contrast to the small amount
of steroid entering the renal vein magnifies the importance of small errors
in the estimation of the steroid output; (iii) the subject cannot be con-
sidered basal after the trauma (partly psychic) induced by the passage of
the catheter; and (iv) the extract position of the catheter tip cannot be
determined with accuracy. It is suggested, therefore, that this method has
only a very limited application.
0. L. K.
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ZOOLOGICAL JOURNAL CLUB
November 19, 1952
STUDIES ON RADIATION PROTECTION. By Alexander Hollaender, Oak
Ridge National Laboratory.
These studies were carried out in an effort to discover chemical and
physical methods of protecting organisms from the effects of ionizing radia-
tion and to determine the mechanisms by which any protection may be
afforded. The assay most frequently used was the survival of micro-
organisms, but Tradescantia and corn pollen, grasshopper neuroblasts, and
embryonic mice also served as experimental material.
The concentration of oxygen in the atmosphere surrounding the cells
during irradiation has a marked effect on the extent of the damage observed.
When this concentration is reduced to a range between one per cent and ten
per cent, the rate of survival of irradiated bacteria is increased, and the
amount of damage to pollen chromosomes and embryonic mice is decreased.
It appears, though there is no proof as yet, that these effects are due to an
increased rate of repair of radiation damage, rather than to a decrease in
the initial radiation effect. In this connection it should be noted that high
concentrations of oxygen in the absence of irradiation will bring about
increased breakage in Tradescantia pollen chromosomes. In this case, high
humidity also increases the breakage frequency.
The concentration of the other gases studied is relatively unimportant.
The largest effect is that of an atmosphere of ninety per cent hydrogen and
ten per cent oxygen, in which cells having a hydrogenase system show a
somewhat greater sensitivity to radiation.
The LD 50 may be increased by certain reducing compounds, such as
0.04 M sodium hydrosulfite, cysteine, BAL, and even by various alcohols,
glycols, and organic acids. These last three classes of compounds are effec-
tive only when the organisms are incubated with them prior to irradiation.
In no case is any protection afforded by the agent if it is applied after irradi-
ation. The nature of the protection seems to be equivalent to lowering the
oxygen concentration, at least in some cases. When metabolism is disturbed,
as by cyanide, the protective activity is reduced.
Yeast extract and meat extract contain protective factors, the natures of
which are unknown at present. The resistance of mammals to radiation is
increased by transplants of living spleen tissue, or by injections of living
bone marrow cells.
Low temperatures increase recovery from radiation. At liquid air tem-
peratures there is as little effect as if there were complete lack of oxygen
during irradiation. It is found, too, that there is a pronounced effect on the
survival rate of micro-organisms exerted by the temperature at which the
cultures are incubated after recovery. The maximum rate of recovery is at
about 180 C.
It is estimated that eighty per cent of the effect of ionizing radiation can
be overcome by the combined effects of low oxygen tension, low tempera-
ture, and various chemicals. The other twenty per cent appears to result
from the action of the radiation directly on the sensitive cell structures.
R. R. L. G.
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YALE MEDICAL SOCIETY
November 24, 1952
THE EFFECTS OF UNDERNUTRITION ON THE COMPOSITION OF THE BODY.
By Robert Alexander McCance, F.R.S., Professor of Experimental Medi-
cine, Medical Research Council and Cambridge University, England.
In normal human subjects of different sizes and shapes, the fat component
of the body varies, while the extracellular fluid and cell mass remain essen-
tially unchanged. However, subjects from German prison camps, suffering
from chronic malnutrition, had the fat content of a thin man, a greatly
increased extracellular fluid, and a decreased cell mass. On rehabilitation,
these subjects showed a net gain in weight consisting of a gain in fat, a gain
in cell mass, and a loss of extracellular fluid.
The overload of extracellular fluid can be explained by a combination of
factors: (i) the partial replacement of the space normally occupied by cell
mass and fat; (ii) an altered body weight/surface area ratio; (iii) the high
salt content of the diet of these subjects; and (iv) fall in serum protein
(edema fluid makes up only a small part of the increased fluid volume).
Blood analysis of these subjects indicated a reduced hemoglobin, a normal
globulin, a reduced albumin, a low cholesterol, and a low cholinesterase. The
last two findings might be related to the low incidence of arteriosclerosis
found in these subjects.
The liver function tests of these individuals were within normal limits.
Subsequent investigation of the livers of rats and guinea pigs starved for
six days indicated that the structure and function were still intact, although
the percentage loss of weight of the liver was greater than that of the rest
of the body.
G. MCK.
MICROBIOLOGY SEMINAR
November 24, 1952
ANALYTICAL STUDIES OF NUCLEIC ACIDS. By Miss Patricia Fitzgerald,
Department of Biochemistry, College of Physicians and Surgeons, New
York.
Although the work of Doctor Chargaff's laboratory is concerned with
nucleic acids in their every aspect, the current report is devoted to studies
of desoxyribonucleic acid (DNA) in which the two-fold objective of the
investigation is to establish the best methods of preparation and purification.
To ascertain the effect of a procedure on the purity of a compound or the
integrity of the molecule, such criteria as viscosity or the quality of the
DNA as a transforming factor are useful. By such methods, a pH less than
5 or greater than 11.5 and lyophilization can be shown to disrupt the mole-
cule. Furthermore, the enzymic activity of DHAase must be inhibited,
which can be best accomplished by blocking the essential Mg++ either with
fluoride or citrate or, what is even better, ethylenediaminetetra-acetic acid.
For the actual extraction of DNA from Serratia marcescens and Mycobac-
terium phlei, 10% NaCl was found to be sufficiently gentle.
In testing multiple methods of purification, treatment with Duponal (a
detergent) followed by the Sevag method removed all but 10% of the
unwanted protein. Electrophoresis plus the Sevag method purified Hemo-
philus influenza transforming factor to 22%o protein, and with this
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preparation it was shown that as little as 0.0004 'y from type b and 0.01 y
from type c are active. To date, gross analyses of DNA indicate a structure
comprised of purines, pyrimidines, sugars and phosphate. The composition
of 5 -y + 4%o of the DNA from bacterial and animal origin has been suf-
ficiently studied by paper chromatography and analysis of the eluent so that
the ratios of adenine to guanine, thiamine to cytosine and purine to pyrimi-
dine have been established. When the patterns of ratios of DNA from five
sources are compared, there appears to be a species specificity. After treat-
ment with DNAase these ratios are altered.
In association with these experiments mention should be made of a
polyribose P04 which has been shown to be antigenic, at least as a haptene.
It is attacked by RNAase for which pyrimidine was formerly thought to
be essential. Quantitatively there is 1 mole of phosphate for 1 of ribose
and there is no nitrogen.
M.-L. JOHNSON
NEUROLOGICAL STUDY UNIT
November 25, 1952
INTERVERTEBRAL Discs: PAST AND PRESENT. By W. Jason Mixter,
Boston, Massachusetts.
The operative procedure for the relief of ruptured intervertebral discs
has progressed a long way since Mixter reported in 1934 the surgical repair
of seven cases previously diagnosed as enchondroma or unexplained sciatica.
The use of contrast media, x-ray spot plates, and an increased knowledge of
neuro-anatomy and the innervation of skin have enhanced diagnosis and
localization.
However, the effect of a rupture of a disc has not changed over the years.
The pressure of the "blow-out" extrudes fragments, sometimes visible by
x-ray, that produce pressure on nerve roots, usually of a single nerve; col-
lapse of the disc and abnormal mobility of the intervertebral joint follow.
The operative procedure is performed to relieve pain and muscular weak-
ness which are the effects of pressure on nerve roots; but it is imperative to
relieve pain without sacrificing the mobility of an affected part, and
encroaching on a normal disc and surgically producing a rupture.
The postoperative care and the advisability of simultaneous spinal fusion
are still problematic.
G. McK.
NEUROLOGICAL STUDY UNIT
December 8, 1952
ELECTRICAL STIMULATION AND ELECTROLYSIS OF THE HUMAN BRAIN.
By J. M. R. Delgado.
Extensive animal experimentation indicated the possibility of implanting
permanent, flexible electrodes into the human brain for recording, stimula-
tion, and lysis. Stimulation of the frontal lobes of a monkey (Macacus
rhesus) produced no emotional disturbances or interference with previous
training. However, as demonstrated in a movie, stimulation of the hippo-
campal area can produce an increase in aggression, stimulation of the thala-
mus (Nucleus subparafascicularis) can produce an inhibition of aggression,
and destruction of the pathways connecting the frontal lobes and the
hypothalamus can induce the appearance of catatonic states and sleep.
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Stimulation, recording, or destruction is carried out on patients fully
recovered from the anesthesia of an operation in which four multiple elec-
trodes are introduced into the frontal lobes through burr holes. The opera-
tive procedure is similar to ventriculography, and carries no greater risk.
The patients show no sign of discomfort while the electrodes are in place,
during stimulation and lysis, or while the electrodes are being removed.
The purpose of the procedure is to study in each patient the areas that
are to be destroyed by coagulation. The results obtained from electrical
stimulation and electrical recording direct the placement of electrolytic
lesions through the same electrodes. As the electrodes remain within the
brain for about six days, there is plenty of time to make a careful study of
each case and to perform a gradual electrolysis of pathways. A patient suf-
fering from tabes dorsalis, was freed from intractable pain by a small lesion
produced just under the cortex by this method.
As well as providing a method for producing a localized frontal lobotomy
or for stimulation and lysis of the hippocampal region, this procedure also
offers an exceptional opportunity to obtain data about the physiology of
the human brain.
G. McK.
MICROBIOLOGY SEMINAR
December 8, 1952
ACETOACETATE METABOLISM AND RELATED PROBLEMS. Minor J. Coon,
Associate Professor of Biochemistry, University of Pennsylvania, Phila-
delphia, Pennsylvania.
In recent years isotope studies have confirmed the fact that acetoacetate
is synthesized by several pathways, including the condensation of 2 acetyl
Co A's. Combination of acetylphosphate, CoA, and a transacetylase will
form acetyl Co A which, in the presence of Mg++ and an enzyme, at pH
8.1, will go to acetoacetate. Under similar conditions, liver will also syn-
thesize acetoacetate, but heart will not. However, if succinate is added to the
heart preparation, some acetoacetate is formed and if succinate plus an
enzyme, which has been named deacylase, is added, the yield of acetoacetate
is greatly increased.
The four steps postulated for the formation of acetoacetate are:
1. 2 Acetyl Co A -> Aceto acetyl Co A + Co A
2. Aceto acetyl Co A + Succinate -> Succinyl Co A
3. Succinyl Co A + H20 -4 Succinate + Co A + Acetoacetate
4. Acetoacetyl Co A + H20 -+ Acetoacetate + Co A
Experimental evidence from liver and heart studies indicates that step 1
occurs in both liver and heart, 2 and 3 only in heart, and 4 only in liver.
If the heart acetoacetate enzyme system is resolved into two components
A and B, and each is added to a mixture of succinate, succinyl Co A and
deacylase, it can be shown that together they yield more than five times the
acetoacetate produced by either alone. Liver plus enzyme B will provide a
comparable amount, but liver and enzyme A will produce only an insignifi-
cant quantity. Hence, A and liver, having similar properties, are either
identical or serve the same purpose, and it is concluded that heart enzyme
A and the liver preparation comprise one enzyme system, while heart
enzyme B is a second.
M.-L. JOHNSON
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